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Grinding Characteristics of Vitrified-bond CBN Wheel
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ABSTRACT

Ultra-abrasives such as diamond and CBN have used to maintain accuracy and form deviation for superalloy etc. This
study contains the dry cylindrical grinding of metals with Vitrified-bond CBN wheel. For various conditions of grinding
speed, workpiece speed, grinding depth and feed speed of table, the grinding resistance, the surface roughness, and the
material removal are measured and discussed. The results are as follows.

Key Words : CBN( 4H A & 315 4), Vitrified-bond(¥] E €] 5} o] = £ E), Wheel speed(F A4 ),
Grinding force( A% 1), Surface roughness(¥ A 7] & 7]), Material removal rate(& & A 4 &)
A(Depth of cut), Fn(The normal grinding resistance), Ft(The tangential grinding resistance),

F(The feed of table), Vw(Wheel speed)
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Fig. 1 Block diagram of grinding measuring device
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Table 1 Chemical comparisons and mechanical properties
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Fig. 2 Grinding force measuring devices
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Chermical comparison, Table 2 Experimental condition
C Si Mn P S —
STDI1 | 148 | 029 | 038 | 0.02 | 0.030 Type of Cylindrical traverse of dry
STBI | 097 | 024 | 036 | 002 | 0.021 _grinding grinding
STS304 | 007 | 052 | 138 | 003 | 0.020 Wheel V-B CBN (B126 VSS R V180,
SC360 | 0.15 024 | 034 | 004 [ 0036 400%x20x127)
SM20C | 0.19 0.15 | 047 | 003 | 0031 Wheel speed 30, 40, 50, 60(m/sec)
STC7 0.68 032 | 0.38 | 002 | 0.025 - ~
Mechanical Property Workpiece 20(m/min)
Hy Kgmm?) | T.S(Kg/mm®) | E(%) Table speed 1.0, 1.5, 2, 3(mm/sec)
STDi1 242 72 32 Depth of cut 5, 10, 15(pum)
STBI 227 48 30 -
STS304 237 53 20 %xngfgcgf 51~ 53(mm)
SC360 252 37 26
SM20C 223 41 28 i N
STCT 108 m 31 CBN @2 vupgo] & <¢tH7] wiio] wj3y
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Fig. 3 Relation between normal grinding force and
Wheel speed with vitrified-bond CBN
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Fig. 4 Relation between tangential grinding force and
Wheel speed with vitrified-bond CBN
(A:5pm, F:lmm/sec)
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Fig. 5 Relation between normal grinding force and
Depth of grinfing with vitrified-bond CBN
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Fig. 65 8 £%Z 50m/sec, QA0S
10um 2 3PS o] HAAARF Lol
ot HolE ol$&Trl U4 E WAdAA
ol FA3 F71gS Rolthrl, o4&t
2.0mm/sec o} F 2= AALAT O] Z7)lEo] A
Y 20mm/sec Bt} AAbA o] Wolx =
BEE R o)A nEgol= Ho| 3}
B2 Jste] ANAGel FardeE Roz
Ate gt of7lolq dAatzgoelst 1oum Y o,
A2k g STD11 & 17.9732N, STBI 2 17.64N,
STS304 & 8.5358N, SC360 & 14.4844N, SM20C
+ 15.5526N, STC7 2 18.5328N ©|t}.

—a—STD11 —w— SC380

—e-STB1 —o—SM20C
—A— STS304 —¢— STC7
27
— e — &
2 /
= —— 3
£ 2 %/
e 1 | S ////:
'S ° ______v__/’—’
3 —
8 e v
3 — —
2 v
£ 15
-]
£ /‘
(& 124 /
&
[

T T T
15 20 25
Feed of Table (mmisec)

T
10 30

Fig. 6 Relation between normal grinding force and
Feed of table with vitrified-bond CBN
(V,:50m/sec, A:10um)

32CBN 22| EHH A0l st D&

Fig. 7 ~ Fig. 9 & Q4r&%, dago], g o]

-790-

h=)

E ol$&To g xUAAC Y #AAE n
Eggo|l= CBN Hol sty BoFu Qi)

Fig. 7& o]#$%X Imm/sec 9 I2tZo]
Sum o A o] Aol X A9 #AS
et Jded, 94550 "W ¥4
A7 e F3dAE AL & + YU} STDIY,
STS304 & 8 §57F 74 4E g1 AA7)
o] Wgyl gl vido] thE 4719 &
ZdMHE 4 X 30mssec 9 40m/sec NA F
2ot W3t e, o] AL STD11, STS304 9}
STB1, SC360, SM20C, STC7 & Az ¢} &4
He Aoz Algdrh 97)dA 8 £%7
60m/sec ¥ o, ¥H A&7 STDI1 & 0.73um,
STB1 & 0.912um, STS304 = 0.738um, SC360 &
0.889pm, SM20C = 0.874pm, STC7 2 0.902um

ol .

261 —=—STD11 —y— SC360

—8—STB1 —¢— SM20C
—A— STS304 —¢— STC7
<
E 2.0
-
]
K] 154
=
2
&
§ 1.0
.g .N‘\‘N
(7]
0.5 T T T T
3 40 50 €
Wheel Speed. V, (m/sec)
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